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Thus if SL, SR be the apparent augmentations of self-induction and resistance in the helix due to the introduction of the core, reckoned per unit length,
SL = 4m27r2a2 (>P - 1),        SR = 4mV2aV . pQ ............. (16)
From the calculation already made for the purposes of the other problem, we have
A> (V y
XT     goofl-x = (1-8906 + i x 1-5859)-1 = '31047 - * x -26044 ; (frty x 5'236o)     \            >                  J                                     >
so that for the stout iron wire of 3'3 rnillim. diameter and p = 99'5,
P = -31047,        Q = -26044.
With these values the effects SL, SR of the core of 3*3 millim. diameter may be calculated ; but no very good agreement with observation is to be expected, since the conditions of infinite length, isotropy, &c., were but inadequately satisfied. Inserting in (16) m= 205/28-6, a = '165, ^=99-5, we get
£K = 108x 9-436.
These are expressed in absolute measure, and reckoned per unit length of core. To obtain numbers comparable with the experimental readings, we must multiply by 24'1 (the length of the core), and reduce SL by division by 1553, and SR by division by 10s x '0492. The result is
which agree moderately well with the observed values, viz.
(SL) = 24£°,       (SR) = 3-8.
If the material composing the core were non-conducting, P=l, a<nd SL* = 4m W (fi-l).
The ratio of the actual effect to that which would be got from the same aggregate section of a bundle of wires, infinitely thin and insulated from one another, is thus
SL      iP-l
of which the numerical value in the present example is '303. The corresponding ratio of observed effects for the solid wire (softened), and for the bundle of 35 wires of the same aggregate section was
28|/84 = -339.
The general result of these experiments is to support the conclusion arrived at by Oberbeck that the action of iron cores, submitted to periodic magnetizing forces of feeble intensity, can be calculated from the usualp. 141.
